






























































































































































































































































































































































































































































































































































































































































































































































INNOVATORS IN JINTEGRATION Floppy Disk Drive

j Port Expander

Preliminary Data Sheet

DESCRIPTION

The SSi 580 device is a bipolar integrated circuit that
serves as an input/output port expander for an 8048 type
microprocessor based floppy disk drive system. The
device consolidates functions normally performed by a
variety of LSTTL, SSI, and MSI devices. The combination
of an SSI 570 (read, write, and erase device), an 8048
type microprocessor, and the SSI 580 provides the
majority of electronics required for a SA400 type floppy
disk drive system, including host interface bus driver
and receiver. In addition to its port expansion function,
the SSI 580 processes system data and provides both
pulse width and delay control (adjustable by external
elements) for the INDEX SENSOR input. The device
requires a single +5 V power supply and is available in
a 28-pin package.

FEATURES
* Reduces package count in flexible disk drive systems
* Replaces bus interface and combinational logic

devices between the SSI 570, on board
microprocessor and mechanical interfaces.

¢ Surface mount available for further real estate
reduction.

* Provides drive capability for mechanical and system
interfaces

SSI 580 Block Diagram
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CAUTION: Use handling procedures necessary
for a static sensitive component




SS1 580

Port Expander Floppy Disk Drive

PIN ASSIGNMENT DESCRIPTIONS

Pin Name Description

P20-P23 4-bit bidirectional port, referred to as
Port 2.

WGATE IN This input command to write is
asserted by the host interface bus.

MOTOR ON This input command to turn on the
spindle motor comes from the host
interface bus.

DIR Input from the host interface bus
selecting the direction in which the
stepper motor should move the head.

DS Drive select

INDEX Input from the photodiode that

SENSOR indicates the index marker in the
diskette.

WR PROT Input from the photodiode that

SENSOR indicates if the diskette is write
protected.

TRACK 0 Input from the photodiode that

SENSOR detects when the head is positioned
over track 0.

STEP Input from the host interface bus
indicating that the head should be
moved.

T This pin changes state when a STEP
command is received from the host
interface bus.

RD DATA IN Read data path

and RD

DATA OUT

WGATE Output to the disk drive’s read/write
circuitry.

INDEX Output to the host interface bus
indicating index sensor status.

TRACK O Output to the host interface bus
indicating track 0 sensor status.

READY Output to the host interface bus
indicating track 0 sensor status.

WR PROT Output to the host interface bus
indicating write protect sensor status.

PROG Input from the 8048 microprocessor
for 1/0 control of the 580.

INTR Output to the interrupt pin of the 8048
microprocessor.

R/C D and The external resistor and capacitor

RICW networks tied to these pins
determines the delay and width of the
output pulse to the INDEX pin.

Vce +5 V supply

GND Ground

Table 1
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CIRCUIT OPERATION

PORTS

The SSI 580 has two 4-bit input ports, Port A and Port B.
Port a receives data from the host interface bus for
conveyance to the drive’s read/write circuitry and to the
microprocessor. Three sensors report the status of the
drive to the 580 via Port B. Common to both ports is a
drive select (DS) signal from the host interface bus. This
allows the host to address separate disk drives. There is
also a 4-bit bidirectional port on the SSI 580. This is port
2 and it can be used by the microprocessor to write to or
read from the 580.

READ MODE

Ports A and B can be read by a microprocessor via Port
2. This allows the microprocessor to obtain data from
the host interface bus and the status sensors. The
PROG signal from the microprocessor provides the
timing for the operation. First an OP code and a port
address must be placed on Port 2 (see Table 2), then
latched in on the falling edge of PROG. When the OP
code and addresses have been decoded, the desired
input port is selected and output on Port 2. The
operation is terminated by the rising edge PROG which
returns Port 2 to the input mode.

WRITE MODE

In the write mode the microprocessor passes system
parameters to the SSI 580 for logic processing and
outputting. Table 3 shows how each bit of Port 2 affects
the 580. A logic one on the zero bit of Port 2 will reset
the index latch. P21, qualified by the DS signal, sends a
“this drive ready” signal from the microprocessor to the
host interface bus. Similarly P22 is DS qualified and
sent to the host as a signal that the head is positioned
over track 0. P23 is used in the logic that sends a RIW
signal to the drive’s read/write circuitry. The write mode
occurs when the proper OP code and address is placed
on Port 2 and latched in on the falling edge of PROG
(see Table 3). The microprocessor writes in the data on
PROG’s rising edge.

INDEX PULSE

An optical sensor connected to the INDEX SENSOR pin
detects the diskette’s index marker. The state of the
index sensor is latched into the 580 and is available to
be read by the microprocessor on P22. The latch may be
reset by writing a one to P20 from the microprocessor.
The pulse received from the sensor also drives the host
interface signal INDEX, the width and delay of which
can be controlled by external R/C circuits. The time
constant attached to the R/C D pin determines the delay
from the INDEX SENSOR input to the INDEX signal on
the host interface bus. The equation for the delay is Td
= 0.59Rd x Cd (seconds). The width of the INDEX signal
is determined by the circuit attached to the RIC W pin
and the equation Tw = 0.59Rw x Cw (seconds).

INTERRUPT

The INTR signal is asserted every time a step command
is issued to the drive on the host interface bus. Thus
when INTR is tied to the interrupt pin of 8048 type




microprocessor, an interrupt service routine will be
executed on each step command. This routine typically
obtains information on the direction the heads should
move and the status of the track 0 sensor to use for
generating the stepper motor control signals. The
interrupt signal is cleared (set high) by first placing the
proper OP code and address on Port 2 (see Table 3). This
is latched in on the falling edge of PROG, then on its
rising edge logic ones on P20 and P21 will be latched in
to set INTR back to a high state. Note that an
indeterminate operation will result from holding the
INDEX SENSOR latch reset (holding P20 high).

T1 PIN

This signal changes state with the STEP command of
the host interface bus when the drive is selected. It
drives the T1 pin on an 8048 type microprocessor which
is an input to a counter. The 8048 can use this count and
the DIR signal read from Port 2 of the SSI 580 to monitor
the head position and issue a CB (current boost)
command to the SSI 570 when a specific track is
reached.

Absolute Maximum Ratings (All voltages referred to GND)

TABLE 2. READ MODE

Input to Port 2 Read From Port 2 4-Bit
OoP
Code | Addr. Il?’gltjtt
P22 P20 P23 P22 P21 P20
0 0 DS | Index | WR |Track0 B
Sensor | Sensor | Sensor
Latch
0 1 DS | WGATE|MOTOR| DIR A
IN ON
TABLE 3. WRITE MODE
Input to Port 2 Data processed from Port 2
OoP Index
Code | Addr. Latch
P22 P20 | WGATE|TRACKO| READY | INTR | Reset
1 0 Z |(P22*DS)P21°DS)| — P20
See
1 — — — —
! | Text

Where Z = (P23« WR PROT SENSOR) + (DS*WGATE IN)

Parameter Symbol Value Units
DC Supply Vce +7 VvDC
Voltage Range (any pin to GND) Vm —-04to +7 vDC
Power Dissipation Pmax 700 mwW
Storage Temperature Tstg —40to +125 °C
Lead Temperature (10 sec soldering) — 260 °C
ELECTRICAL CHARACTERISTICS  Unless otherwise specified, 4.75 < Vcc < 5.25 VDC; 0°C< Ta<70°C.
Parameter | Test Conditions | Min. I Max. Units
Totem pole outputs (P20 — P23, INTR, T1)
Output High Voltage 104 = —400 A 25 — \Y
Output Low Voltage loL = 2mA — 0.5 Vv
Open collector outputs (RD DATA OUT, INDEX, WGATE, TRACK 0, READY, WR PROT)
Output High Current L VOH = 525V. — 250 KA
Output Low Voltage loL = 48 mA — 05V Vv
Inputs (P20 — P23, PROG, RD DATA IN)
Input High Voltage — 2.0 — v
Input Low Voltage — — 0.8 \
Input Low Current VIL=05V — -0.8 mA
Input High Current VIL = 24V — 40 RA
Input Current Vin =70V — 0.1 mA
Schmitt - Trigger Inputs (WGATE IN, MOTOR ON, DIR, DS, STEP)
Threshold Voltage Positive Going, Vcc = 50V 1.3 2.0 \
Negative Going, Vcc = 5.0V 0.6 1.1 \
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ELECTRICAL CHARACTERISTICS (cont.)

Parameter Test Conditions Min. Max. Units
Hysteresis Vcec = 50V 0.4 — \"
Input High Current VIH = 24V — 40 HA
Input Low Current VIL =05V — -0.4 mA
Input Current VIN =70V — 0.1 mA
High Impedance Inputs with Hysteresis (WR PROT SENSOR, TRACK 0 SENSOR, INDEX SENSOR)
Input High Voltage — — 20 \"
Input Low Voltage — 0.8 — \
Hysteresis — 0.2 — \
Input Current Vin = 0to Vcc — -0.25 mA
TIMING CHARACTERISTICS Unless otherwise specified; Ta = 25°C; 4.75 V <Vcc<5.25 V; CL = 15 pf.
PARAMETER CONDITION MIN. MAX. UNITS
Propagation Delay Time RD DATA IN to RD DATA OUT — 35 nS
DS to WGATE, TRACK 0, READY, — 80 nS
WR PROT, RD DATA, INDEX
PROG to INTR, WGATE, TRACK 0 — 100 nS
(Rising edge) READY, WR PROT
WR PROT to WGATE, WR PROT SENSOR — 250 nS
WGATE IN to WGATE — 80 nS
STEP to T1, P20 — 80 ns
TRACK 0 SENSOR
WR PROT SENSOR  to Port 2 — 250 nS
INDEX SENSOR
WeATEIN 1o Port2 - 80 ns
DS
Data Setup Time DIR to STEP 50 — nS
Data Hold Time DIR to STEP 0 - nS
Delay Accuracy To = 0.59 Rp x Cb 0.8Td 1.2Td sec
(Pin 13) Rp = 3.9k to 10k
Cbp = 75pf to 300pf
Pulse Width Accuracy Tw = 0.59 Rw x Cw 0.8Tw 1.2Tw sec
(Pin 14) Rw = 3.9k to 10k
Cw = 75pf to 300pf
PORT 2 (P20 — P23) TIMING (Timing Referenced to PROG signal, Figure 2.)
Symbol Name-Description Min Max Units
TSA Addr. setup time 100 — nS
THA Addr. hold time 80 — nS
TSD Data in setup time 100 — nS
THD Data-in hold time 80 — nS
TACC Data-out access time — 700 nS
TDR Data-out release time — 200 nS
TPW PROG pulse width 1500 — nS
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Figure 2. Timing Diagram
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14351 Myford Road, Tustin, CA 92680
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PIN CONFIGURATION
)
Ol »
o O
3 s
> F - D g
P23 1 28 [— P22 ol > 2 53¢
Slz=232858
Vee — 2 27 [— P21 AN On
WGATEIN — 3 26 |— P20 18 17 16 15 14 13 12
MOTOR ON —] 4 25 f— NOT USED INDEX [] 19 11 [J INDEX SENSOR
DR — 5 24 — WR PROT WGATE [] 20 10 [] TRACK 0 SENSOR
bs — 6 23 |— READY GND [] 21 9 [J WR PROT SENSOR
= —_— _ SSI 580
STEP — 7 SS1 580 22 |— TRACK 0 TRACK 0 [] 22 8 [] PROG
PROG — 8 21 |— GND READY [] 28 7 [] STEP
WR PROT SENSOR — 9 20 — WGATE WRPROT [ 24 6 ] DS
TRACK 0 SENSOR — 10 19 |— INDEX NOT USED [ 25 5 {] DIR
INDEX SENSOR —+ 11 18 f— RD DATA OUT 26 27 281 2 3 4
LS NS N g Ny |
GND —{ 12 17 |— RD DATAIN 2 9 9 o < 3|=
NN NN O Gl 0o
RICD —13 wBr— T -
RICW —] 14 15 [— INTR o
zl z
28-LEAD PDIP 28-Lead Quad
(Top View) (Top View)
The “PRELIMINARY” designation on an SSi data sheet indicates that the infringements of patents and trademarks or other rights of third parties
product is not yet released for production. The specifications are subject to resulting from its use. No license is granted under any patents, patent
change, are based on design goals or preliminary part evaluation, and are rights or trademarks of SSi. SSi reserves the right to make changes in
not guaranteed. SSi should be consulted for current information before us- specifications at any time and without notice.

ing this product. No responsibility is assumed by SSi for its use; nor for any
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. SSI 550
TM 4-Channel
| J Magnetic Tape

INNOVATORS IN J INTEGRATION Read Circuit

/4

Preliminary Data Sheet

GENERAL DESCRIPTION FEATURES

Silicon Systems’ SS| 550 combines magnetic tape head * 4-Channel Multiplexer with differential-input

read signal amplification and processing onto a single Preamplifiers

integrated circuit. The device accepts up to 4 center- ¢ Postamplifier has component-adjustable and
tapped magnetic read heads connected directly to the programmable gain

head inputs; head center tap voltage is provided by an ¢ On-chip Signal Level Detector with programmable
on-chip reference. The device architecture permits threshold and adjustable delay

system design flexibility by providing the external con- * Data Detection Circuit includes spurious signal rejec-
nections between the Preamplifier/Multiplexer, tion (adjustable time domain filter) and provides an
Postamplifier, Signal Level Detector, and Data Detector; adjustable uniform Data Pulse output

this allows the implementation of many suitable filtering ¢ Available in 40 pin DIP or 44 pin Quad plastic
combinations. Low noise amplifiers are used throughout packages

the device. The SSI 550 operates on +5 and + 12 Volt
supplies and has TTL compatible control signals.
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Block Diagram
(shown with typical external circuitry)

CAUTION: Use handling procedures necessary for a
Static Sensitive Component.
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SS1 550

4-Channel Magnetic Tape Read Circuit

DEVICE DESCRIPTION AND OPERATION

4-Channel Preamplifier and Multiplexer

The device contains four low level differential-input
Preamplifiers. The differential output of a single
Preamplifier is selectively connected to the Preamplifier
output terminals by means of two logical CHANNEL
SELECT signals, S0 and S1. The selected Preamplifier
number is the binary value of the logical SELECT
signals for active high voltage levels.

The Preamplifier inputs are intended for connection to
center-tapped magnetic read heads. An appropriate
Preamplifier input bias voltage level is obtained by con-
necting the head center taps to the circuit C.T.VOLT
terminal.

The C.T.VOLT terminal is the output of a voltage
reference which has a value to center the Preamplifier
inputs within their operating range.

Postamplifier

The Postamplifier is a differential-input, differential-
output circuit which has two means of gain adjustment.
A continuously-variable gain adjustment is obtained by
use of an external resistor or potentiometer. Discrete
values of gain setting are additionally obtained by apply-
ing combinations of logical signal levels to the three
GAIN SELECT terminals, GO, G1, and G2.

The Postamplifier receives the output signals of the
Preamplifier after frequency selection by an external
filter network. The input characteristics of the
Postamplifier are such that the inputs may have DC
coupling to the Preamplifier output, or may be AC
coupled with proper bias of 3V nom.

A suitable coupling capacitor must be connected
between the GAIN1, GAIN2 terminals independent of
the use of a gain setting resistor.

Signal Level Detect Circuits

The Signal Level Detect circuits consist of detector
circuits which compare the amplitude of the signal
envelope of the Postamplifier output with a selectable
threshold and provide a logical output level which
indicates the presence of Postamplifier signal greater
than the threshold. AC coupling is required between the
Postamplifier output and the Signal Level Detect cir-
cuits input. The Signal Level Detect input has internal
bias connections so that no external bias network is
required.

The threshold to which the Postamplifier signals are
compared is selected by means of two THRESHOLD
SELECT logical inputs TO and T1. The result of the com-
parison is delayed from appearing at the circuit SIGNAL
DETECT output terminal by means of a delay circuit
which is adjustable by means of external components.

The delay associated with signal detection is set by
combinations of capacitor CDS and resistor RDS1. The
delay associated with signal loss is set by combinations
of CDS and resistors RDS1 plus RDS2.

Data Detection Circuits

The Data Detection circuits are AC coupled to the
Postamplifier outputs through an (optional) external
filter network and provide logical output pulse signals in
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response to positive and negative input signal amplitude
peaks. This function is performed by differentiating
input signals to obtain zero-crossing voltages at points
of inflection and detecting these crossings to provide
output signals.

To enhance the signal peak detection, spurious inflec-
tion points which occur inpairs between true signal
peaks are suppressed by means of the Time Domain
Filter. The filter inhibits the propagation of detected
zero-crossings if they are not sufficiently separated in
time. This time period is set by external capacitor CTD
and resistor RTD.

Uniform DATA PULSE output signals are provided by
the One-Shot Multivibrator which is triggered by outputs
of the Time Domain Filter. The time duration of the
DATA PULSE signals is set by external capacitor CDP
and RDP.

DC paths through the external filter network to the
Signal Level Detect circuits inputs are required to properly
bias the Data Detection circuits. The resistance of each
path is not critical and may be as large as 10 Kohm.

PIN DESIGNATION
Pin Number

Pin Name Pin Description

DIP QUAD

1 1 INO — Channel 0 () input

2 2 INO + (+) input

3 3 INT — Channel 1 (-) input

4 4 INT + (+)input

5 5 IN2 ~ Channel 2 (-) input

— 6 NIC No internal connection

6 7 IN2 + Channel 2 (+) input

7 8 IN3 — Channel 3 (—) input

8 9 IN3 + (+) input

9 10 CTVOLT Center tap voltage

10 1 vce2 + 12 Volt supply connection
Ll 12 AGND Analog signal ground

12 13 DEL IN Input to delay comparator

13 14 SIGNAL DETECT Output of delay comparator
14 15 DPN External RC for output pulse width
15 16 TDF External RC for time-domain delay
- 17 N/C No internal connection

16 18 DATA PULSE Output of time-domain filter
17 19 DGND Ground

18 20 VCC1 + 5 Volt supply

19 21 TO Threshold select signal (1 of 2)
20 22 T Threshold select signal (1 of 2)
21 23 CAP1 External differentiating capacitor
22 24 CAP2 connection

23 25 DIF - Inputs to active differentiator

); 24 26 DIF +

25 27 LEV OUT Output to level detector

— 28 N/C No internal connection

26 29 LEV — Inputs to level detector

27 30 LEV +

28 31 GO Postamp gain select (1 of 3)
29 32 PSTOUT — Outputs of Postamplifier

30 33 PSTOUT +

31 34 G1 Postamp gain select (1 of 3)
32 35 GAIN 1 External Postamplifier gain
33 36 GAIN 2 adjusting RC terminals

34 37 PSTIN + Inputs to Postamplifier

35 38 PSTIN —

— 39 NIC No internal connection

36 40 G2 Postamp gain select (1 of 3)
37 41 PREOUT + (+) Output of Preamplifier

38 42 PREOUT — (—) Output of Preamplifier

39 43 S0 Input channel select (1 of 2)
40 44 S1 Input channel select (1 of 2)




SS1 550

ABSOLUTE MAXIMUM RATINGS

Characteristic Rating Voltage Applied to Logic

Storage Temperature ............. —65°C.to + 150°C. Inputs ................. —0.5VdctoVeel1 +0.5Vde
Ambient Operating Temperature,Ta .. ... 0°C.to +70°C. Voltage Applied to OFF Logic

Junction Operating TemperatureTj. .. .. 0°C.to +130°C. Outputs .. .............. —0.5VdctoVceel +0.5Vde
Supply Voltage,Veet . ........... —0.5Vdcto +6.0Vdc CurrentIntoON LogicOutputs .. ............... 5.0mA
Supply Voltage,Vcc2........... —0.5Vdcto +14.0Vdc Lead Temperature(soldering,10sec) . ........ +260°C.

ELECTRICAL CHARACTERISTICS

Unless otherwise specified: Vcc1 = 4.75V to 5.25V, Vcc2 = 11.4V to 12.6V,

Overall Characteristics

Ta = 0to +70°C.

Characteristics Test Conditions Min. Max. Units
Input Current Vih = Veet — 100 uA
Logical Inputs HIGH
Input Current Vil = 0V — —400 uA
Logical Inputs LOW
Output Voltage loh = —400uA 2.4 — Vv
Delay Comparator OFF
Output Voltage lol = 2.0mA - 0.5 \
Delay Comparator ON
Data Pulse Inactive loh = —400uA 2.4 — \
Level Output Voltage
Data Pulse Active lol = 2.0mA — 0.5 \
Level Output Voitage
Vcc1 Power Supply Current Necessary external components and connections — 30 mA

No Head Inputs.
Vcc2 Power Supply Current Necessary external components and connections — 62 mA
No Head Inputs.
* Characteristic applies to Inputs S0, S1, G0, G1, G2, T0, T1
PREAMPLIFIER AND MULTIPLEXER Output Load = 2K() line-line, Channel Select Signals (S0, S1):
CHARACTERISTICS VON = 2V Min., VOFF = 0.8V Max.

Characteristics Test Conditions Min. Max. Units
Differential Voltage Gain Vin = 4mV p-p @ 100kHz ref. to CT. Volt 80 120 VIV
Gain Flatness Vin = 4mV p-p DC to 0.5MHz ref. to CT. Volt +0.5 — dB
Bandwidth, — 1dB Vin = 4mV p-p 1.5 — MHz
Bandwidth, —3dB Vin = 4mV p-p 3.0 — MHz
Differential Input Impedance Vin = 4mV p-p @ 100kHz ref. to CT.Volt 10 — KR
Common-Mode Rejection Ratio Vin = 300mV p-p @ 500kHz Inputs Shorted 50 — dB

to CT.Volt
Power Supply Rejection Ratio A Vcc = 300mV p-p @ 500kHz Inputs shorted to 50 — dB
C.T. Volt
Channel Isolation Interfering Vin = 100mV p-p @ 2MHz. Selected 60 —_ dB
Channel inputs connected to C.T. Volt
Total Harmonic Distortion Vin = 0.5 t0 6.0mV p-p @ 500kHz — 2 %
Equivalent Input Noise Power BW = 10kHz to 1MHz Inputs shorted to — 10 pvrms
C.T. Volt
Small Sig Single-Ended lo = 1mA p-p @ 100kHz — 35 Q
Output Res.
Maximum Diff. Output Voltage Freq = 100kHz THD<5% 3 — Vp-p
Output Offset Voltage Inputs shorted to C.T. Volt Load = Open Circuit — +1.0 Vv
Common-Mode Output Voltage Inputs shorted to C.T. Volt Load = Open Circuit 2.68 3.5 Vv
Center Tap Voltage, CT. Volt 3.0 Typ
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SSI 550

DATA DETECTION CIRCUIT

Vin = 1.0V p-p diff. square wave, Tr, Tf< 20nsec, dc-coupled (for biasing).

CHARACTERISTICS RD = 2.5KQ; CD = 0.1uF; RTD = 7.8 KR; CTD = 200 pF; RDP = 3.9 KQ;
CDP = 100 pF. Data Pulse load = 2.5KQ to Vcc1 plus 20pF or less to PWR
GND.

Characteristics Test Conditions Min. Max. Units
Differentiator Maximum Vin = 100kHz sine wave, dc-coupled. <5% THD 5.0 — Vp-p
Differential Input Voltage in voltage across CD. CD = 620pF RD = 0
Differentiator Input Impedance Vin = 4V p-p diff., 100kHz sine wave. 10 — K

CD = 620pF RD =0
Differentiator Threshold Vin = 100kHz square wave, Tr, Tf< 0.4 usec, no — 300 mVp-p
Differential Input Voltage overshoot. Data Pulse from each Vin transition.
Data Pulse Width Accuracy TDP = .59 RDP x CDP, RDP = 3.9 KR to .85TDP | 1.15TDP. | sec
10 K2, CDP = 75 pF to 300 pF
Width measured at 1.5V amplitude
Time Domain Filter Delay TTD = 0.59 RTD x CTD + 50 nsec, RTD = 39KQ | .85TTD | 1.15TTD sec
Accuracy to 10 KR, CTD = 100pF to 750pF
Delay measured from 50% input amplitude to 1.5V
Data Pulse amplitude
Data Pulse Width Drift Width measured from 1.5V amplitude — +5.0 %
from +25°C. value
Time Domain Filter Delay Drift Delay measured from 50% Input amplitude to 1.5V — +5.0 %

from +25°C. value

Data Pulse amplitude

Note: Differentiating network impedance should be chosen such that 1mA peak current flows at maximum signal level and frequency.

SIGNAL LEVEL DETECT CIRCUITS Level Comparator Inputs connected in parallel with Differentiator Inputs.

CHARACTERISTICS Vin (Level Comp) = 100kHz sine wave, ac-coupled. RDS1 = 5k2;RDS2, CDS = open
Characteristics Test Conditions Min. Max. Units
Level Comparator Input TO VTO = 0.8V VT1 = 0.8V Vo pulse value 30 70 mV pk
Thresholds, Single-Ended, < 0.5V at MAX LIMIT,
Each Input >Vcel — 0.5V at MIN LIMIT
T1 VTO = 2.0V VT1 = 0.8V Vo pulse value 97 153 mV pk
<0.5V at MAX LIMIT,
>Vcel — 0.5V at MIN LIMIT
T2 VTO = 0.8V VT1 = 2.0V Vo pulse value 138 202 mV pk
<0.5V at MAX LIMIT,
>Vcec1 — 0.5V at MIN LIMIT
T3 VTO = 2.0V VT1 = 2.0V Vo pulse value 210 290 mV pk
<0.5V at MAX LIMIT,
>Vcel — 0.5V at MIN LIMIT
Level Comparator Diff. Input Vin = 5V p-p @ 100kHz 5 — KR
Resistance
Level Comparator OFF Output Vo = Vcel — 25 MA
Leakage
Level Comparator ON Output VTO = 0.8V VT1 = 0.8V Vin = +140mV — 0.25 v
Voltage diff.dc lo = 2.0mA
Delay Comparator Upper Vo > 2.4V .65Vcecet | .75Vect \
Threshold Voltage
Delay Comparator Lower Vo< 0.5V .25Vce1 | .35Veet \
Threshold Voltage
Delay Comparator Input Current 0V< Vin< Vcet — 25 MA
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SSI 550

POSTAMPLIFIER
CHARACTERISTICS

Output Load = 2.5KQ2 + 0.1yF line-line, Vin = 100mV p-p, 100kHz sine wave,
dc-coupled (to provide proper biasing). CG = 0.1uF RG = 0.

Characteristics Test Conditions Min. Max. Units

Differential Voltage Gain A0 VGO = 0.8V VG1 =0.8V VG2 = 0.8V A7-14.75 | A7-13.25 dB
A1 VGO = 20V VG1 =08V VG2 = 0.8V A7-12.75 | A7-11.25 dB
A2 VGO = 08V VG1 =20V VG2 =08V A7-10.75| A7-9.25 dB
A3 VGO = 20V VG1 =20V VG2 = 0.8V A7-8.75 | A7-7.25 dB
A4 VGO = 0.8V VG1 =08V VG2 = 2.0V A7-6.75 | A7-5.25 dB
A5 VGO = 20V VG1 =08V VG2 = 2.0V A7-4.75 | A7-3.25 dB
A6 VGO = 0.8V VG1 =20V VG2 = 2.0V A7-2.75 | A7-1.25 dB
A7 VGO = 20V VG1 =20V VG2 = 2.0V 32 — dB
ARG VGO = 2.0V VG1 = 20V VG2 = 2.0V A7-75 | A7-45 dB
when RG = 2.5KQ

Differential Input Impedance VGO = 20V VG1 = 2.0V VG2 = 2.0V 10 — KQ

Bandwidth, 1dB VGO = 2.0V VG1 =20V VG2 = 2.0V 1.5 —_ MHz

Bandwidth, 3dB VGO = 20V VG1 = 2.0V VG2 = 2.0V 3.0 — MHz

Maximum Diff. Output Voltage VGO = 0.8V VG1 = 0.8V VG2 = 0.8V 5 — Vp-p

Vin = 100kHz sine wave THD <5%

Small Signal Single-Ended VGO = 2.0V VG1 =20V VG2 = 2.0V — 35 Q

Output Res. Vin = 0V lo = 1mA p-p, 100kHz

Input Bias Offset Voltage VGO = 0.8V VG1 =08V VG2 = 0.8V — +1.0 \Y

Range THD <2.0%

Input Bias Common-Mode VGO = 0.8V VG1 = 0.8V VG2 = 08V 2.68 35 Vv

Voltage Range THD <2.0%
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THERMAL CHARACTERISTICS: 0 A

PDIP 70°CW
CcoiP 45°CW
QUAD 68°C/W

The “PRELIMINARY” designation on an SSi data sheet indicates that the
product is not yet released for production. The specifications are subject to
change, are based-on design goals or preliminary part evaluation, and are
not guaranteed. SSi should be consulted for current information before us-
ing this product. No responsibility is assumed by SSi for its use; nor for any

infringements of patents and trademarks or other rights of third parties
resulting from its use. No license is granted under any patents, patent
rights or trademarks of SSi. SSi reserves the right to make changes in
specifications at any time and without notice.
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SS167C401/402
First-In First-Out (FIFO)
64x4 or 64x5 Memory

Jiﬁwn
JNTEGRATION

Preliminary Data Sheet

GENERAL DESCRIPTION

The SSI 67C401/402 devices are high speed, expandable
memories operating as a First-In, First-Out, (FIFO)
asynchronous register of either 64 words by 4-bit (SSI67C
401) or 64 words by 5-bit (SSI 67C402). The SSI67C401/402
are CMOS devices. A 10 MHz shift rate provides the fast
transfer of data necessary for applications in high speed
tape or disc controllers and communication buffers. A
single +5V power supply is required.

FEATURES

* 10 MHz shift in, shift out rates

¢ Choice of 4-bit or 5-bit width

¢ TTL compatible inputs and outputs

¢ Readily expandable in word and bit dimensions

* Output pins directly opposite corresponding input
pins

Asynchronous operation

Pin compatible with MMI 67401 Series

Low power consumption

HCT input and output characteristics

Block Diagrams

Pin Assignments

4 13
Do——>1 output {32 = %
D4 FIFO 63X 4BIT BUFFERS [—37 ™ Q1
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SHIFT __3 1 " oal LOGIC LOGIC |14 g OUTPUT
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MASTER RESET —{>c - L |
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o6 o1 NPUT :> 63X 5 BIT :> AND 5> Q2
DZ 7 " STAGE REGISTER OUTPUT '_1_1_'»03
3—5 LATCHES | 11_pm o)
R STt S
2 17
F{E'ESJ INPUT REGISTERL N | OuTPUT <—3ﬁ'TFT
CONTROL CONTROL CONTROL
SHIFT_3 ] “LOGIC Locic /] ‘Loeic | 16 o QurPuT

_— 10
MASTER RESET A

SSI 67C402 64x5

NC — 1 16 — Voo
INPUT READY — 2 15 f— SHIFT OUT
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(Top View)

for a static sensitive component

CAUTION: Use handling procedures necessary I




SSI1 67C401/402
First-In First-Out (FIFO)
64x4 or 64x5 Memory

CIRCUIT DESCRIPTION

Data Input

When the FIFO is reset, the Master Reset is pulsed low
to prepare the device for data input. Data is entered at
the Dy inputs as controlled by the Input Ready (IR) and
Shift In (SI) logic. With IR high, data can be accepted.
Data present at the data inputs is entered into the first
position on the rising edge of SI. As Sl is taken high, IR
goes low indicating the FIFO is busy. When Sl is set
low, IR goes high if the memory is not full. In the FIFO,
data is shifted towards the output progressively until a
full memory position is encountered. Thus, the memory
is filled with the first data word at the output position
and subsequent data words in order behind it. If the
memory is full, that is all 64 word positions contain valid
data, IR remains low after Sl is set low.

Data Transfer

After data input, transfer of a data word from a memory
position to an adjacent empty memory position is
automatic, activated by on-chip control. Thus, data
stacks up at the output end of the FIFO while memory
positions that are emptied as data is unloaded are
moved to the input end. The time for data (or emptied
positions) to move the entire length of the memory is
defined as the throughput, or fall through, time (tpT).
Data Output

Data outputs at the Qx pins are controlled by the Output
Ready (OR) and Shift Out (SO). When valid data is
shifted to the outputs, OR goes high. With OR high, data

may be shifted out by bringing SO high. The rise of SO
causes OR to go low. Valid data is maintained while SO
is high. When SO is brought low, the upstream data (pro-
viding the next stage contains valid data) is shifted to the
output stage and OR goes high. If the FIFO is emptied,
OR stays low and the Qyx data remains as before.
Application Notes

The Input Ready (IR) and Output Ready (OR) may be

used as status signals indicating that the FIFO is
completely full (IR stays low for at least fall through

time tpt) or that the FIFO is completely empty (OR stays
low for at least tpt).

Since the high speed FIFO is particularly sensitive to
small glitches as might be caused by long reflective
lines, high capacitances, or poor supply decoupling and
grounding, circuit design should account for these
potential problems ensuring that adequate ground
planes and decoupling measures are taken. For
example, it is recommended that a 0.1 uf ceramic
capacitor be connected directly between Vg and
ground with a very short lead length.

5v

Standard Test Load

OUTPUT O-

£o)TEST POINT

Absolute Maximum Ratings* (All voltages referenced to GND)

Parameter Symbol Value Units

Supply Voltage Vee 7 vDC

Input Voltage Vin 7 VvDC

Output Voltage Vout 55 VDC

Storage Temperature Range Tstg —65to0 +125 °C

* Operation above absolute maximum ratings may permanently damage the device.
Electrical Characteristics (4.75<Vec<5.25V,0°C <TA <75°C unless otherwise specified)

Symbol Parameter Test Conditions Min Max Unit
ViL Low-Level Input Voltage — — 0.8 Vv
VIH High-Level Input Voltage — 2 — \"
i Low-Level Input Current Voc =MAX Vjp=0.4V — -04 mA
IlH High-Level Input Current Vcc=MAX Vip =24V — 50 HA
IiIMH | Maximum Input Current, High Vce =MAX Vip=5.5V — 1 mA
VIR Maximum Input Current, Low Vcc=MAX Vin =0.5V — 15 mA
VoL Low-Level Output Voltage Vcec=MIN IgL=8mA — 0.4 \'
VoH | High-Level Output Voltage Vcc=MIN IoH= —4.0mA 4.0 — Vv
los Output Short-Circuit Current Vce=5V | Vout=0.5V — -80 mA

Vout - 4.5v — -80
Icc Supply Current Vcc=MAX  Vjp=Vcc or GND — 100 HA
Outputs Open Ckt

T Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
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Switching Characteristics Over Operating Conditions

Symbol Parameter Min Max Unit
tIN Shift In Rate (Period between data loading) 100 — ns
tsIH Shift In HIGH Time 35 — ns
tsiL Shift In LOW Time 35 — ns
tIRL Shift In to Input Ready LOW — 45 ns
tIRH Shift In to Input Ready HIGH — 45 ns
tips Input Data Set Up 0 — ns
tiDH Input Data Hold Time 45 — ns
touT Shift Out Rate (Period between data unloading) 100 — ns
tsSoH Shift Out HIGH Time 35 — ns
tsoL Shift Out LOW Time 35 — ns
tORL Shift Out to Output Ready LOW — 55 ns
tORH Shift Out to Output Ready HIGH — 55 ns
top Output Data Delay 10 55 ns
tpT Data Throughout (fall through) time — 3 us
tMRW Master Reset Pulse’ 35 — ns
tMRORL Master Reset to OR LOW — 60 ns
tMRIRH Master Reset to IR HIGH — 60 ns
tMRS Master Reset to S| 35 — ns
tiPH Input Ready Pulse HIGH 30 —_ ns
toPH Output Ready Pulse HIGH 30 - ns

* Master reset puts the register logic to “all cells empty”, and sets IR high,

e e — ’ \_
SHIFT IN
YRH
INPUT READY st et
O\

INPUT DATA

OO0
R

- I tps
Input Timing

four tour

!
e o /—\—
SHIFT OUT E—

toRH
‘OUTPUT READY' e —
~ ’ f-— ‘ORL

t*— toD(max)

toD(min) —

OUTPUT DATA A-DATA C-DATA

0]

Output Timing

Figure 3. Timing Waveforms
@ The diagram assumes, that at this time, words 63, 62, 61 are loaded with A, B, C Data, respectively
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Figure 4. Timing Waveforms
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Figure 5. Cascading FIFOs to Form 128x4 FIFO.

FIFOs can be easily cascaded to any desired depth. The handshaking and associated timing between the FIFOs are handled by the FIFOs themselves.
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— % % Do % 0y o f—
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— o2 G 02 Q D2 Q=
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— 0 Qy Dy Qq Dy Sl
— o, [ 0, [} D2 Q=
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T I N MASTER RESET

Figure 6. 192x12 FIFO.

FIFOs are expandable in depth and width. However, in forming wider words two external gates are required to generate
composite Input and Output Ready flags. This need is due to the different fall through times of the FIFOs.

The “PRELIMINARY” designation on an SSi data sheet indicates that the infringements of patents and trademarks or other rights of third parties
product is not yet released for production. The specifications are subject to resulting from its use. No license is granted under any patents, patent
change, are based on design goals or preliminary part evaluation, and are rights or trademarks of SSi. SSi reserves the right to make changes in
not guaranteed. SSi should be consulted for current information before us- specifications at any time and without notice.

ing this product. No responsibility is assumed by SSi for its use; nor for any
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SILICON SYSTEMS —LEADING THE WAY IN CUSTOM/SEMICUSTOM IC’S

At SSi, we've been in a leadership role in
custom circuits, first with superior IC design
capabilities, and then with one of industry’s fin-
est wafer fabrication facilities. Today we're still
pacing the field in the burgeoning market for
“application specific” custom/semicustom IC's.
We've maintained our position by carefully
monitoring evolving market requirements and
providing cost-effective, quality solutions for
even the most specialized applications.

il t

In both engineering and technology, we offer
versatility: with design capabilities for digital,
analog, and combined digital/analog ICs along
with a wafer fabrication capability that includes
both Bipolar and CMOS technologies.

Specification
Approval

Design &
Layout

Mask
Fabrication

Wafer
Fabrication

Wafer
Testing

Production
Assembly

Final
Test
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Custom/Semicustom Approach to Integrated
Circuits

Custom IC’s are not just a side line at SSi;
they’ve always been our primary business. We
provide the full range of custom IC design with
such practical semicustom options as pre-built
standard cells and switched capacitor filter
arrays. With a top engineering staff supported
by our unigue Integrated Design Methodology
(IDM), and with a fully automated wafer

fabrication facility designed especially for
custom and “Application-Specific” IC's, we can
cut custom design time down to readily
acceptable limits.

Integrated Solution for You

So whether your requirements fall in our spe-
cialty areas of telecommunications and rotating
memories, or other application areas appropri-
ate for custom/semicustom IC’s, we offer the
advantages of a complete IC development and
production operation; single-point accounta-
bility, smooth progress through all phases of a
project, and a high level of quality assurance.
The result: reduced time and cost to produce
the best custom/semicustom IC’s available.



VERSATILITY -THE OPTIMUM APPROACH FOR EACH CUSTOMER

Silicon Systems has focused on the ASIC
(Application Specific Integrated Circuit) market
for over 10 years and has developed a versatile
offering of customized components that covers
the design spectrum.

The digital market can be satisfied by our Mask
Programmed Logic Arrays (MPLA) for imple-
mentation of complex logic functions and by
our full custom or standard cell library for large
scale system designs.

Table 1

The analog market is served by our Bipolar
analog array for moderate complexity needs,
by switch capacitor arrays for filter needs and
by full custom or standard cell library for
higher levels of sophistication. All four design
technologies also accommodate full analog
and digital integration on the same chip for
total system solutions.

Design engineering, semiconductor processing
and testing are all housed in the same facility

at Silicon Systems which allows quick turn-
around from design concept to working silicon.
The ultra-clean wafer fab supports both Bipolar
and CMOS technologies with high and low
voltage options as well as single or double
layer metal interconnections. These variations
permit us to select the optimum process when
fabricating a new circuit.

DIGITAL APPLICATION SPECTRUM

No. of Gates
0 5 10 15 30 60 90 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 7000 7500 8000

DIGITAL
SSI/MSI

PLA

GATE ARRAY

STD CELL

FULL CUSTOM

SSi CAPABILITY

Our standard cell library is implemented on the
CC process (3um silicon gate CMOS) allowing
high density, low power digital and analog
functions to be integrated, while operating with
standard 5-volt levels. The proprietary “CD”
process extends operation from 3.5V to 14V for
higher performance analog or analog/digital
functions while our proprietary Bipolar “BJ"
process offers extremely high density and per-
formance combined with very low noise.

Silicon Systems also offers full capability for
supporting Customer Owned Tooling (COT)
with any of our industry standard processes.

Table 2A

Table 2B
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INTEGRATED DESIGN METHODOLOGY —THE IDM™ ADVANTAGE

When deciding to convert a system or subsys-
tem design to silicon the user can choose
either a fully customized approach or a
semi-customized approach, each with its

own benefits. For these designs SSi offers the
alternatives of fully “handcrafted” custom
design in CMOS and Bipolar or standard cell
design in CMOS. As seen in Table 3, the fully
individualized custom gives the advantages of
chip size (lower production cost) and highest

INTEGRATED DESIGN METHODOLOGY

TRANSISTOR
LEVEL DESIGN

GENERATED
MACROS

PREDESIGNED

PERFORMANCE cosT AREA DESIGN TIME Pef=svyca
HIGHEST LOWEST LONG Low

With Computer Aided Design (CAD) playing a
major role in our product development cycle,
SSi has developed an Integrated Design system
that accommodates an interlocking set of
design methods all supported by a single CAD
system. This Integrated Design Methodology
(IDM™) allows the user to design at the transis-
tor level (either composite or symbolic), at a
procedural macro level (silicon compiler), with

BUILDING _
BLOCKS 12-13
STANDARD
CELLS . 16
LOW HIGH SHORT HIGH
(GATE ARRAYS) LOWEST HIGHEST 20 SHORTEST HIGHEST

Figure 2

performance (speed, input offset, etc.) while
semicustom, using a pre-characterized
standard cell library, offers the advantages of
lower NRE, faster turnaround and somewhat
higher first article success rate. SSi adds to
the flexibility of the standard cell concept by
its willingness to develop special cells as
needed to satisfy design requirements that lie
between the two custom design technologies.

MACRO IC USING IDM

Table 3

Parameterized Building Blocks (PBB), or with
conventional standard cells. Each of these
design levels has a unique set of attributes, as
shown in Figure 2, accessible in a “mix or match”
manner under IDM. This enables an efficient
performance/design-time tradeoff.



“CUSTOMIZED SERVICE” —TOTAL SUPPORT FROM CONCEPT THROUGH FINAL TEST

- ) ) CUSTOMER INTERFACE
Silicon Systems offers experienced staffing CUSTOMER ssi

throughout its organization along with state-
of-the-art CAD and processing facilities to
efficiently develop customized products.

We start with a large, expert staff of design
engineers to help define the product from both
the system and silicon aspects. The design is
then developed using our advanced CAD tools
and programs including ALICE (Automated
Layout for Integrated Circuit Engineering),
which accurately handles chip design from
schematic input to pattern generator output, all
within one system. SSi engineers utilize an
advanced version of “SPICE” to simulate DC,
transient, noise, distortion, and AC response for
CMOS and Bipolar. It accurately models such
second order effects as weak-inversion,
high-level injection, temperature dependent
mobility, etc.

SSi has adapted a special program called
“SWITCAP" for switched-capacitor filter
frequency domain analysis which accurately
predicts the frequency response of switched-
capacitor filters. Our Automatic Network
Intertrace Algorithm (ANITA™) compares the
network description generated from the captured
circuit to the layout as it proceeds. This guar-
antees that no interconnection errors exist

and that all component sizes and tolerances
match those used in the design analysis. The
completed design goes through a masking
procedure and the wafers are run in our
ultramodern class 10 (10ppm particulate count)
wafer fabrication facility. It is a “paperless”

*OPTIONAL

Figure 3

and continuous facility monitoring.

After the wafer prototype is fabricated, SSi
packages a few representative chips using
in-house assembly for design verification. The
units are tested in-house by one of our
advanced analog or digital tester. We can test
your circuit with your existing test program or
help you create a test program from your
Table 4 specification.

environment accomplished by downloading
process information to in-place terminals and
processing equipment. The PROMIS (Process
Management Information Systems) program
that accomplishes this control provides work- We can also perform hi-rel screening and
in-process tracking, engineering data collection, burn-in, if desired.

After approval of prototypes or characterization
lots (if needed) the final step is off-shore
assembly for volume production.
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CUSTOM - THE “TAILORED” APPROACH

Table 8

Table 11

Table 9

Table 10

The above tables show some of our
demonstrated high performance design capa-
bilities in Bipolar and CMOS. These analog/
digital chips cover a wide range of challenging
circuit functions that were designed for a
diversity of system applications.

As part of a total capability SSi offers commer-
cial, industrial, and hi-rel product flows, as

well as packaging options that include Dual-in-
Line, Flatpacks, and plastic Quads. For further
detailed information on product flow and
packaging call SSi or refer to our Quality and
Reliability Brochure.
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STANDARD CELL LIBRARY -ANALOG AND DIGITAL

Table 5

The standard cells shown in Table 5 represent
the basic building blocks or “primitives” of our
present library. In addition to these cells,
macros are already scheduled for functions
such as RAM, ROM, PLA etc. Others can be
generated and added to the library on an “as
needed” basis. As part of the SSi flexibility in
custom we will design new cells to accommo-
date any feasible “special” requirements.

Table 6

4-1

Table 7

The characteristics shown in Table 6 are
indicative of our cell library in 5 VoIt 3um Si
gate CMOS (CC process). An additional library
of higher performance analog cells will be made
available on our CD process.
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di

INNOVATORS IN

CELL NUMBER

DESCRIPTION

INTEGRATION

BASIC
STANDARD
CELL LIST

ije/m

CELL NUMBER DESCRIPTION

BASIC LOGIC FUNCTIONS

C1120
C1130
C1140
C1220
C1230
C1240
C1300
C1310
C1320
C1330
C1360
C1380
C1410
C1420
C1430
C1440
C1500
C1520
C1540
C1580
C1590
C1610
C1620
C1630
C1640
C1720
C1730
C1740
C1840
C1870

D FLIP FLOPS
C2120
C2130
C2140
C2150
C2160
C2170
C2820
C2830
C2920
C2930
C20050

SPECIAL LOGIC
C4000
C4080
C4090
C4110
C4120
C4310
C2310

FEED THRU CELLS
C9410
C9450

2 IN NOR GATE

3 IN NOR GATE

4 IN NOR GATE

2 IN NAND GATE

3 IN NAND GATE

4 IN NAND GATE
INVERT/NON-INVERT PAIR

INVERTER (1X)

TRANS. GATE (ENABLE®)

DUAL TRANS. GATE (COMP ENABLES)
INVERTER TRI STATE (ENABLE)
BUFFER TRI STATE (ENABLE®)

LATCH R*/S*

LATCH R/S

LATCH R R/S (CROSS COUPLED NORS)
LATCH R* R*/S* (CROSS COUPLED NANDS)
INVERTER (3X)

INVERTER (2X)

INVERTER

NAND NOR/INVERT

I1NORI2 11 NORI2*

11 NOR I2*

NAND/AND (2 INPUT)

NAND/AND (3 INPUT)

NAND/AND (4 INPUT)

NOR/OR (2 INPUT)

NOR/OR (3 INPUT)

NOR/OR (4 INPUT)

AND-NOR (6 INPUT)

AND-NOR (4 INPUT)

DFF (C*)

DFF (C)

DFF (C", R, S)
DFF (C, R, S*)
DFF (C", R, S*)
DFF (C, R, S*)
DFF (C)

DFF (C*)

DFF (C*)

DFF (C)

D FLIP FLOP (HIGH SPEED)

8 BIT MAG COMP WITH ENABLE
D LATCH (C, R)

D LATCH (C*, R)

PRESET FLIP FLOP

PRESET FLIP FLOP

XOR

XOR

WELL AND SUB TIE-DOWNS FEED THRU
POLY FEED THRU

4-2

i/O CELLS (10MIL PADS)

C5001 8540 INPUT INVERTER (1X)

C5002 8620 INPUT SCHMITZ TRIG. NON-INVERT

C5003 8530 INPUT INVERTER (3X)

C5004 8550 OUTPUT INVERTER

C5005 8630 INPUT SCHMITZ TRIG. INVERT

C5006 8580 INPUT NON-INVERT/TRI-STATE OUTPUT
NON-INVERT

C5007 8960 INPUT PAD WITH PROTECTION

C5008 8600 OUTPUT NON-INVERT BUFFER

C5009 20160 POSITIVE SUPPLY

C5010 8980 TRANSMISSION GATE INPUT

1/0 CELLS (20MIL PADS)

C8530 INPUT INVERTER (3X)
C8540 INPUT INVERTER (1X)
C8550 OUTPUT INVERTER
C8580 INPUT NON-INVERT/TRI-STATE OUTPUT
NON-INVERT
C8600 OUTPUT NON-INVERT BUFFER
C8620 INPUT SCHMITZ TRIG NON-INVERT
C8630 INPUT SCHMITZ TRIG INVERT
C8720 CRYSTAL OSCILLATOR
C8730 CRYSTAL OSCILLATOR WITH ENABLE*
C8960 INPUT PAD WITH PROTECTION
C8980 TRANSMISSION GATE INPUT
I/0 CELLS
C20110 OUTPUT BUFFER INVERTER
C20120 OUTPUT OPEN DRAIN INVERTER
C20130 INPUT BUFFER INVERTER SCHMITZ TRIG
C20140 CRYSTAL OSCILLATOR
C20160 NEGATIVE SUPPLY PAD
C20170 POSITIVE SUPPLY PAD WITH PROTECT DIODE
C20010 OUTPUT BUFFER INVERTER
C20020 OUTPUT OPEN DRAIN INVERTER
C20030 INPUT BUFFER INVERTER SCHMITZ TRIG
C20040 CRYSTAL OSCILLATOR
C20060 C21060 INPUT NEGATIVE SUPPLY

DYNAMIC ANALOG STD CELLS

ASW QUAD ANALOG SWITCH
SCMP SWITCHED CAPACITOR AMPLIFIER
GB -6DB GAIN BLOCK ( —6DB)
GB -3DB GAIN BLOCK ( —3DB)
GB 0DB GAIN BLOCK ( 0DB)
GB 3DB GAIN BLOCK ( 3DB)
GB 6DB GAIN BLOCK ( 6DB)
GB 12DB GAIN BLOCK ( 12DB)
CRAY CAPACITOR ARRAY (UNIQUE PER DESIGN)
MDAC MULTIPLYING DIFFERENTIAL D/A CONVERTER
HASH SAMPLE AND HOLD
VCMP VOLTAGE COMPARATOR
CLASSICAL STD CELLS
OAEX OP AMP, EXTERNAL USE
OAIN OP AMP, INTERNAL USE
BGEN BIAS GENERATOR FOR USE WITH OP AMPS
RCO RC OSCILLATOR
POR POWER ON RESET
OABF OP AMP, BUFFER
SDiv SUPPLY DIVIDER
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SSI TPD Product
Selector Guide

TELECOMMUNICATIONS CIRCUITS

Power Page

Device Circuit Function Features Supplies | Package | No.
Tone Signaling Products
SSI 201 Integrated DTMF Receiver Binary or 2-of-8 output 12v 22 DIP 1-4
SSI 202 Integrated DTMF Receiver Low-power, binary output 5V 18 DIP 1-8
SSI 203 Integrated DTMF Receiver Binary output, Early Detect 5V 18 DIP 1-8
SSI 204 Integrated DTMF Receiver Low-power, binary output 5V 14 DIP 1-12
SSI 207 Integrated MF Receiver Detects central office tone signals 1ov 20 DIP 1-16
SSI 20C89 Integrated DTMF Transceiver Generator and Receiver, uP interface 5V 22 DIP 1-26
SS120C90 | Integrated DTMF Transceiver Generator and Receiver, uP interface, Call Progress Detect 5V 22 DIP 1-32
SSI 957 Integrated DTMF Receiver Early Detect, Dial Tone reject 5V 22 DIP 1-38
SSI 980 Call Progress Detector Detects supervision tones, Teltone second-source 5V 8 DIP 1-44
SSI 981 Precise Call Progress Detector | Detects supervision tones, Teltone second-source 5V 22 DIP 1-48
SSI 982 Precise Call Progress Detector | Detects supervision tones, Teltone second-source 5V 22 DIP 1-48
Modem Products
SSI K212 1200/300 bps Modem DPSK/FSK, single chip, autodial, Bell 212A 10V 28, 22 DIP| 1-52
SSI K214 2400 bps Analog Front End Analog Processor for DSP V.22 bis Modems 10V 28 DIP 1-60
SSI K222 1200 bps Modem V.22 version of K212, Pin Compatible 5V 28,22 DIP | 1-62
SSI 223 1200 bps Modem FSK, HDX/FDX 10v 16 DIP 1-68
SSI K224 2400 bps Modem V.22 is version of K212, Pin Compatible 10V 28,22 DIP| 1-72
SSI291/213 | 1200 bps Modem DPSK, two chips, low-power 10V 40/16 DIP [ 1-76
SSI 3522 1200 bps Modem Filter Bell 212 compatible, AMI second-source 10V 16 DIP 1-82
Speech Synthesis Products
SSI 263A Speech Synthesizer Phoneme-based, low data rate, VOTRAX second-source 5V 24 DIP I 1-86 I
Switching Products
SSI 80C50 T1 Transmitter Bell D2, D3, D4, serial format and mux, low power 5V 28 DIP,Q |1-100
SS180C60 | T1 Receiver Bell D2, D3, serial synchron. and demux, low power 5V 28 DIP,Q |1-106
SSI1 22100 Cross-point Switch 4x4x1, control memory, RCA second-source 12v 16 DIP 1-112
SS122101/2 | Cross-point Switch 4x4x2, control memory, RCA second-source 12v 24 DIP 1-118
SS1 22106 Cross-point Switch 8x8x1, control memory, RCA second-source 5V 28 DIP 1-124
SSI 22301 PCM Line Repeater T1 carrier signal recondition 5V 18 DIP 1-132
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MICROPERIPHERAL PRODUCTS

Internal Internal Write
Write | Center Tap | Internal | Read | Current
Head # of Power Current Voltage Rd Gain Range Read/Write Page
Device Type Channels | Supplies | Source Source Option | (typ) (mA) Data Port(s) No.
HDD Read/Write Amplifiers
SSI 104 Ferrite 4 +6V, -4V X 35 15to 45 | Differential, Bi-directional 2-2
SSI 104L Ferrite 4 +6V, -4V X 35 15to0 45 | Differential, Bi-directional 2-2
SSI 108 Ferrite 4 +6V, -4V X 35 15to 45 | Differential, Bi-directional 2-2
SSI 114 Thin Film 4 +5V X N/A X 1283 | 55to 110 | Differential/Differential 2-6
SSI 115 Ferrite 2,4,5 +5V X 40 | 30to50 | Differential, Bi-directional 2-10
SSI 117 Ferrite 2,4,6 +5V, +12V X X X 100 10to 50 | Differential/TTL 2-16
SSI 117A Ferrite 2,46 +5V,+12V X X X 100 10to 50 | Differential/TTL 2-22
SSI 122 Ferrite 4 +6V, -4V 35 1510 45 | Differential, Bi-directional 2-2
SSI| 188 Ferrite 4 +6V, -5V X 43 35to 70 | Directional, Bi-directional 2-28
SSI 501 Ferrite 6,8 +5V,+12V X X X 100 10to 50 | Differential/TTL 2-34
SSI 510 Ferrite 4 +5V, +12V X X X 100 10to 35 | Differential/TTL 2-40
SSI1520 | Thin Film 4 +5V X N/A X 123 30to 75 | Differential/Differential 2-46
SSI 521 Thin Film 6 +5V, +12V X N/A X 100 20to 70 Differential/TTL 2-50
Power [ l Page 1
Device Function Supplies Features No.
HDD Head Positioning
SSI 101A Preamplifier-Ferrite Head 8.3v/10vV Av =93, BW=10MHz,en=7.0nV\/ Hz 2-54
SSI 101A-2 Preamplifier-Ferrite Head +12V Av =93, BW=10MHz,en =70nV\/Hz 2-54
SSI 116 Preamplifier-Thin Film Head 8.3v/10V Av =250, BW =20MHz,en = 094nV\/ Hz 2-56
SS116-2 PreamplifierThin Film Head +12v Av =250, BW =20MHz,en = 0.94nV\/Hz 2-56
HDD Read Data Path
SSI 531 Data Separator +5V High Performance PLL, XTAL OSC, Write Precompensation | 2-58
SSI 540 Read Data Processor +5V,+12V | Time Domain Filter 2-66
SSI 541 Read Data Processor +5V,+12V | AGC, Amplitude & Time Pulse 2.74
Qualification, RLL Compatible
HDD Motor Control/Support Logic
SSI 545 Support Logic +5V Includes 57506 Bus Drivers/Receivers 2-80
SSI1 590 2-Phase Motor Speed Control +12V +0.035% Speed Accuracy 2-84
SSI 591 3-Phase Motor Speed Control +12v +0.05% Speed Accuracy 2-88
Floppy Disk Drive Circuits
SSI 570 Read Data Path +5V,+12V | 2 Channel Read/Write With Read Data Path 2-92
SSI 575 Read/Write +5V,+12V | 2,4 Channel Read/Write Circuit 2-98
SSI 580 Support Logic +5V,+12V | Port Expander, Includes SA400 2.102
Interface Drivers/Receivers
Tape Drive Circuits
| SSI 550 Read Data Path +5V,+12V | 4 Channel Read/Write w/ Read Data Path [2-108 |
Memory Products
SSI 67C401 64 x 4 FIFO +5V Low Power, High Speed Buffer (10MHz, 15MHz) 2-114
SS| 67C402 64 x 5 FIFO +5V Low Power, High Speed Buffer (10MHz, 15MHz) 2-114
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SSI Packaging
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Dual-in-Line Package (DIP) Pins Page No.
PLASTIC 8 and 14 Pins 57
PLASTIC 16 and 18 Pins 5-8
PLASTIC 20 and 22 Pins 5-9
PLASTIC 24 and 28 Pins 5-10
PLASTIC 32 and 40 Pins 5-11
CERDIP 8 and 16 Pins 5-12
CERDIP 18 and 22 Pins 5-13
CERDIP 24 and 28 Pins 5-14

Surface Mounted Devices (SMD) Leads Page No.
PLCC (QUAD) 28 and 44 Leads 5-15
SMALL OUTLINE (SOIC) 8, 14 & 16 Leads SON* 5-16
SMALL OUTLINE (SOIC) 16 and 20 Leads SOL** 517
SMALL OUTLINE (SOIC) 24 and 28 Leads SOL 5-18

[ FLAT PACK | 10, 24, 28 and 32 Leads

519 J

*SON is a 150 Mil width package.
**SOL is a 300 Mil width package.
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SSI Package Matrix
INNOVATORS IN JINTEGRATION

Device Type Package Type Device Type Package Type

P D F H P D F H

Plastic | Cerdip |Flatpack| PLCC Plastic | Cerdip |Flatpack| PLCC

SSI20C89 22 SSI K224SER 22
SSI20C90 22 SSI K224 28 28
SSI 67C401 16 SSI263A 24
SSI67C402 18 SSI 291 40
SSI 80C50 28 28 SSi291Y 28
SS180C60 28 28 SS1501-6 28
SSI101A 8 SS1501-8 40 32 44
SSI 104 24 SS1510-4 22 24
SSI 105 24 SSI1 520 24
SSi 108 24 SSI 521 28
SSI 114 24 SSI 531 24 28
SS1115-2 18 SSI1 540 28 28
SSI115-4 22 SSI 541 24 28
SSI115-5 24 24 SSI 545 40 44
SSl 116 8 SSI1550 40
SSI1117-2 18 SSI 570 28 28
SS1117-4 22 24 SSI1575-2 18
SS1117-6 28 28 28 SSI575-4 24
SSl 122 24 SSI 580 28 28
SSI1188 28 SSI 590-1 8
SSI1 201 22 22 SSI 590-2 14
SS1202 18 18 SSI 591 16
SSI203 18 18 8§81 957 22
SSI1204 14 SSI 980 8
SS1207 20 SSI 981 22
SSIK212SER| 22 SS1982 22
SSI K212 28 28 SSI 3522 16
SS1213 16 28 SSI 22100 16
SSIK214 28 28 SSI 22101 24
SSI K222SER 22 SSI1 22102 24
SSI K222 28 28 SSI1 22106 28
SSl223 16 8 SSI 22301 18

Check with factory for availability of SOIC’s.
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SSI Ordering

Information
INNOVATORS IN INTEGRATION
SSI 104B C F

PrefiT- —F:;::Ee Type

D — Cerdip

P — Plastic

. - F — Flat Pack
Device Temperature Range _

Code C =0°to +70°C H — Quad (PLCC)

| = 40°to +85°C
M = 55°to +125°C



SSI Packaging

INNOVATORS IN JINTEGRATION Diagrams

Jiﬁ'conﬂ‘f{c/m

PLASTIC DIP
8 Pins
i W e
D .260 (6.604)
1240 (6.096)
PIN NO. 1
IDENT. re B
[P
.400 (10.160) .400 (10.160)_,
7350 (9.980) 290 (7.366) |
i
_ .070 (1.778)
215 (5.461) ~020 (0.508)
145 (3.680) i il
150 (3.810) [ t
125 (3.175) [
2310 (7874)
| 285 (7.239)
PLASTIC DIP
14 Pins
ik e e e e s O
.260 (6.604)
240 (6.096)
PIN NO. 1
—t—e
IDENT.
VS B IS [ P B
.770 (19.558) .400 (10.160)
.740 (18.796) 1250 (7.366)
.070 (1.778)
.200 (5.080) 1020 (0.508)
-140 (3556)
150 (3.810) | t
(125 (3.175)

310 (7.874)
.285 (7.239)
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SS| Packaging
Diagrams

dilicon Lyl

PLASTIC DIP
16 Pins

PIN NO. 1
IDENT.

M e

) .260 (6.604)
.240(6.096)

T oo

770 (19.558)

.400(10.160)

740 (18.796) 7290 (7.366)
.070 (1.778)
200 (5.080) | ] ‘ozo (o508
140 (3.556) [
.150 (3.810) t
-125 (3175)
310 (7874)
1265 (7.239)
PLASTIC DIP
18 Pins
e T e e e I e N e s Y e
D .260 (6.604)
240 (6.096)
PIN NO. 1 | o
IDENT.
LTI LI LI LI I I I LT
920 (23.368) .400 (10.160)
'890(22.606) 7250 (7.366)
.070(1.778)
.200 (5.080) 1020 (6.508)
140 (3556)
150 (3.3|0)‘
.125 (3.175)

310 (7.874)
.285(7.239)




INNOVATORS IN JINTEGRATION Diagrams

PLASTIC DIP

20 Pins
PN P e
265 (6.731)
240 (6.096)
PIN NO. 1 | .
IDENT.
LRI NS P Ny 8 L )
1.040 (26.416) .400(10.160)
1:010 (25.654) 290 (7.366)
.070 (1.778)
.200 (5.080) :020 (0508)
140 (3.556)
150 (3.810) | !
125 (3.175)
1310 (7874)
285 (7239)
PLASTIC DIP
22 Pins
shh Iy
D 360 (9.144)
“330 (8.382)
PIN NO. 1 |,
IDENT.
T B B P P LY I P
1100 (27.940) 500 (12.700
1.080 (27.432) “.To(‘ﬁﬁ)l_’
.070 (1.778)
200 (5.080) | 015 (0.381)
5120 (3.556)

.120 (3.048)

. .410(10.414) __|
380 (9.652)
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J Jm | SSI Packaging
INNOVATORS IN JINTEGRATION

Diagrams

PLASTIC DIP

24 Pins ik i i e W W e ke i W e W Wi B
.550 (13.930)
630 (13.462)
PIN NO. 1
IDENT. == —1
LRV P [ P P A [ B L S B
1.260 (32.004) | .700 (17.780) |
1.230 (31.242) .600 (15.240)
.065 (1.651) r—":rﬂ
.220 (5.588) .015 (0.381)
7160 (4.064) !|
160 (4.054)_
125 (3.175)

-610(15.494) |
585 (14.859)
PLASTIC DIP
28 Pins
ik T e O e e s e e A o i I e s s
.550 (13.970)
> 7530 (13.462)
PINNO.1___ | o
IDENT. LS J I 6 s B B

1.470 (37.338) | -670 (17.018) |
1,430 (36.576) .630 (16.002)
.065 (1.651) E—"‘:F—\
.220 (5.588) -015(0.381)
165 (4.191)
.160 (4.064) f
125 (3.175)

.610 (15.494)
.585 (14.859)
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INTEGRATION

SSI Packaging
Diagrams

PLASTIC DIP
32 Pins .
e kel W ke B e W ke W e B
D 2 2 )
PIN NO. 1 | o
DENT. SEp gy S oy oy s ey o
A 1.650 (41.910)
Al 1.625 (41.275)
-065 (1.651)
-220 (5.588) 015 (0.381)
.165 (4.191) ) ¢
R geniad ﬁ%%%ﬁ

.670 (17.018) |

~630 (16.002)

——

610 (15.494)

585 (14.859)
PLASTIC DIP
40 Pins
hh i T e s e e e e O s
D 2 ¢ B
PIN NO. 1
IDENT, — =
LA LA I I I LI LI I LT LT
o 2.070 (52.578) | .670 (17.018) |
N""3040 (51.816) ’630 (16.002)
065 (1.651) I__E_j
.220 (5.588) ~015 (0.381)
165 (4.191) & ¢ & \. _—J
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CERDIP 0.400
8 Pins 0.355

®OO6

o0 OO

0.280
0245
o7o MAX
T GLASS
0.200 SEALANT
max _ ¥
SEATING PLANE |
1050 0.020} 0.030 MiN
0 min
le— ! 0. 023
—=\* o008 0130 {5
9065 _|
0015 ]

PIN SPACING 0.100 Typ

CERDIP ]——,‘;3‘;5—5———‘
16 Pins )

POEOAO®O®
[ ¢
_%% 0OOPOOO®

_—I |‘ (0.970) MAX

0. ZDO MAX SEALANT
- SEATING PLANE
0.020 MIN 0.030 MIN
_ 0014
»\\‘ 0.008 0.136 MIN e (0.023

0.012 MIN

PIN SPACING 5018
0.900Typ 0,015
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INNOVATORS IN INTEGRATION Diagrams

CERDIP
18 Pins
| 0420 |4
MAX
PINNO 1.
IDENT \.
e
0.410
}-—‘ 0.900 (22.860) MAX .—4 MAX
0.060
0015 } ] 0.215 H :
1 0.170 =
* M B
125 0
0.110 0.070 0.023
0.090 0.030 0.015 . .—
CERDIP
22 Pins

MAX
PIN NO 1.
IDENT \

1.100 MAX MAX

0.060
°°’5 I 11 0215

T
170 1]
0.170 H
0.200 0,015
125 0:008

0 110
' 0.090 0.030 0015
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SSI Packaging
Diagrams

l

CERDIP
24 Pins
P e i
PIN NO. 1
\DENT. —] 0.620 MAX —»|
luuuuuuuwuuu
| 1.290 MAX |
0.180
9.140 ’-—0.550 MAX —|
[ . |
—
0.015
0.008
| |- - halna 0.200
0.060 . 0110 0.070 0.023 0.125 0.700
0.015 0.090 0.030 0.015 I~ 0.630
CERDIP
28 Pins
PIN NO. 1
IDENT. 0.620 MAX —»-
| — g ey o —
| 1.480 MAX |
0.180
9740 }.70‘550 MAX —»-|
r \

0.060

0.06 0070
0020

0.030
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INNOVATORS IN JINTEGRATION Diagrams

SURFACE MOUNTED
QUAD (PLCC)

28 Leads
-500 (12.700)
.480 (12.192)
/l'_\ oo O o O e O e o | ,
! [ \ .045 (1.140)
-185 (4.700
0 ::;'E*:TOJ_] i maz} 2020 (0.508)
O : 1\ f
00109 a5 Glesol - f
.500 (12.700) .456 (11.650)
aso(iz192) U] *250 (11.430)
0 [
0 ]
0 ]
I S0 I N Y [ S [ N N e |
-456 (11.650)
.450 (11.430)

SURFACE MOUNTED
QUAD (PLCC)
44 Leads

.700 (17.780)
.680 (I7.272)

| [ :045 (1.140)
0 PIN NO. 1 1 1 188 (4700} 020 (0508
: T UAARARARR AR
: T
[ ]
0 ]
Eguziatl D G35 1e80)
0 1
[ ]
0 (]
g i
[ ]
| SN [ U [ A [ O [ N N O NG Y N B
-670 (17.030)
-640(16.250)
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INNOVATORS IN JINTEGRATION Diagrams

SON ﬂ”ﬂ

8 Leads

.160 (4.064)
150 (3.810)

PIN NO. 1

BEVEL UUUU

200 (5.080)

— — .245(6.223)
.185 (4.699) 230 (5.842)
.010 (0.254)
.070 (1.778) .003 (0.076) )
il T y

. -185 (4.699) _|
170 (4.318)

SN D000 00T

14 Leads

.160 (4.064)
.150 (3.810)

PIN NO. 1

- goooutt

.350 (8.890)

245 (6.223)
330 (8.362) 530 (5.543)
.010 (0.254)
.070 (1.778) E ] oo03(0.076)
s oo -—

| .185 (4.699) _|
.170 (.318)

SON Q0007007

16 Leads

.160 (4.064)
1150 (3.810)

PIN NO. 1

- IR

-400 (10.160)

.245 (6.223)
380 (9.652) '230 (5.842)
.010 (0.254)
.070 (1.778) [ = \ 003 (0076)
S (== i | —

o

| . .185 (4.699) J
170 (3.318)
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INNOVATORS IN JINTEGRATION Diagrams

16 Leads HHM””HH

-305 (7.747)
.285 (7.239

RN

390 (9.906)

415 (10.541) )
.395 (10.033)

.010 (0.254) r ‘

.003 (0.076) F

i [
110 (2.794) |
1095 (2.413) mm
.335 (8.509)
! 320 (8.128)

00000000

20 Leads

.305 (7.747)
.285 (7.239)

S rTUrITU U

7390 (9.906)

—

2515 (13.081)
.495 (12.573)

.010 (0.254)
.003 (0.076)

T

110 (2.79
.095 (2.4

335 (8.509)

.320 (8.128)

!
¢
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Jiﬁ(”’l ﬂd‘m SS| Packaging

-t

soL
24 Leads
Loonannonnnon
Ml
IR
SRlEsR F Seoissed
s | S58E { ’
J[ R IR [L
soL
28 Leads
IO0nnaononononnn
305 (7.747)
.285 (7.239)
pever ' —
IR RN
S ' 40015508
010 (0 )
] ainminininiaininininimit R J] IL

.335 (8.509)
.320 (8.128)
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INNOVATORS IN JINTEGRATION

- N {
FLAT PACK
24 Leads [ ]] ll '_“—‘]—‘
L II IL i
CC—————————1 | —— |
{ C
————— —————
———— I ——
| S
L
|:' E—— | E
— 1 —— |
B
 ——  —— —
J C | E———
f ¢ TITTIC ,
; &2 S B
N
ol
l<—w—>} i DI
—| D f———
N o +
i
FLAT PACK — 10,24, [——— ——
28 and 32 Leads e —— ———— c 1
C——— —
L
E
~—
i C———— ———
| ————— N ———— |
+ [s I ——
’<~W—>‘
b :
) Q
; "[ . I 5 x
;’;‘:é 'E;‘;"d A B c D E F L Q w
- 10 | 900 | 015 | 025 | 090 | 200 | .04 | 250 | 074 | .250
: 019 | 056 | max | typ | 007 | 260 | typ | .260
015 | 050 | 087 | 567 | 002 | 391 | 075 | .264
F 24 | 900 | °019 | typ | max | typ | 004 | 405 | typ | 276
015 | 045 | 002 | 645 | 004 | 712 | 085 | .492
F 28 | 1150 | “319 | 055 | max | 655 | .007 | 728 | 078 | 508
015 | 045 | 092 | .745 | 004 | 812 | .085 | .492
F 82 | 1350 | "519 | 085 | max | 755 | .007 | .828 | 078 | 508
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Section 4  Electrostatic Discharge Program
SECTION 1
A MESSAGE FROM SILICON SYSTEMS’
PRESIDENT AND CEO

Quality is the secret to long term success. It literally
overshadows the short term emphasis on price,
delivery, or any other measure of performance.

At Silicon Systems, we have based our quality
philosophy on the development of a “state of mind”
in each employee, related to job performance and
to its reflection in the overall level of quality and
reliability of our product.

You won't hear very many cliches about quality in

our environment. But we do strive for “zero defects”

for “just in time service” and for “doing it right the

FIGURE 1.1 ORGANIZATION CHART

Failure Analysis &

Analytical Services

Laboratories

Reliability Laboratories
Reliability Engineering

Quality Assurance
Engineering

Contfiguration Control

Specification Writing/
Word Processing

Assembly Test & Finish
Process Control

Wafer Fabrication
Process Control

Process Control
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Silicon Systems Singapore

CARMELO J. SANTORO
Chairman, President & CEO

first time.” We think constant reminders of tired
phrases can serve more as an irritant than a stimu-
lant. Our quality ethic is based on setting examples
for others and by intuitive “high quality” job perfor-
mance propagating the quality ethic throughout
the organization to each employee.

To be sure, we have programs related to quality and
reliability. They are the subject of this brochure. We
are dedicated to process control, overall product
reliability and outstanding outgoing quality. Rapid
analysis of failures and returns providing responsive
service to our customers also generates quick solu-
tions to our own problems. We believe that the high
levels which we achieve in quality, reliability and
service are directly attributable to belief in the basic
tenets of quality within our corporate culture.

1.1 INTRODUCTION

This brochure presents the basic quality and
reliability philosophy used by Silicon Systems.

Silicon Systems’ management philosophy is the
rmanufacture of a quality product consistent with
company policy and customer requirements. It is
the goal of the Quality Assurance and Reliability
departments to ensure that these requirements
are met.

Included in this brochure is Silicon Systems’ ongo-
ing program for controlling and improving the quality
of devices manufactured.

The data clearly illustrates that Silicon Systems

is working diligently to maintain its position as a
leader in the industry. The use of highly specialized
equipment, test programs and test procedures
allows us to determine product reliability under
extreme conditions.




Quiality is built into Silicon Systems’ parts from rigid
incoming inspection of piece parts and materials to
stringent outgoing quality verification. The assembly
process flow is encompassed by an elaborate sys-
tem of test and inspection gates and monitors.
These gates and monitors ensure a step-by-step
adherence to prescribed procedure. In this manner,
a high level of quality and reliability is produced in
all Silicon Systems’ products.

1.2 QUALITY ASSURANCE AND RELIABILITY

The quality of a semiconductor device is defined by
its conformance to specification; the reliability of a
semiconductor device is defined by how well it con-
tinues to conform to specification over time while
under stress. This relationship between quality and
reliability requires a program that encompasses
both. Included in this brochure are outlines of our
process control program and our PPM (parts-per-
million) program. These programs assure confor-
mance to specification throughout the manufactur-
ing process.

1.2.1 ORGANIZATION PHILOSOPHY

To facilitate the close cooperation and coordination
required of the Quality and Reliability functions, a
combined organization has been established. This
organization must have access to and support from
the top of the organization. The R. & Q.A. organiza-
tion is shown in Figure 1.1.

SECTION2 QUALITY ASSURANCE

2.1 QUALITY PROGRAM

Quality Assurance has the ultimate responsiblity for
the reliable performance of our products. This is
accomplished through the administration of formal
systems which assure that our products meet the
requirements of customer purchase orders, and
specifications for design, from raw materials
through finished product.

Quality Assurance supports formal qualifications of
suppliers, materials, processes, and products;
administration of system and production monitors to
assure that our products do meet the desired speci-
fications; and the liaison between Silicon Systems
and the customer for all product-related problems.

It is the practice of Silicon Systems to have the
Quality and Reliability Program encompass all of its
activities, starting with a strong commitment of sup-
port for the program from the corporate level, and
continuing with customer support after the product
has been shipped.

Silicon Systems firmly believes that quality must be
“built into” all of its products by ensuring that
employees are trained in the quality philosophy of
the company. Some of the features built into Silicon
Systems’ Quality Program include:

1. Structured training programs directed at Wafer
Fabrication, Test, and Process Control personnel.

2. Stringent in-process inspection gates and
monitors.

3. Total evaluation of designs, materials, and
processing procedures.

4. Stringent electrical testing (100% and redundant
QA AQL testing).

5. Ongoing reliability monitors and process
verifications.

These structured quality methods result in products
which deliver superior performance in the field.

2.1.1 LOT ACCEPTANCE TESTING

At Silicon Systems, all sampling for Lot Acceptance
Testing is based upon MIL-STD-105D.

1. Commercial Testing includes resistance to sol-
vents, Solution A, plus external Visual Inspection
to strict SSi standards.

2. Industrial Testing includes hermetic-only
Destructive Physical Analysis (DPA), as well as
Resistance to Solvents, Solutions A and B, plus
Solderability, Electrical @ 25°C, and external
Visual Inspection to SSi standards.

3. Extended Reliability covers hermetic-only DPA
and Burn-in, as well as Resistance to Solvents,
Solutions A, B, and C, plus Solderability, Fine and
Gross Leak Hermeticity, Electrical @ 25°C, and
external Visual Inspection to SSi standards.

4. High Reliability includes Destructive Physical
Analysis and Burn-in, as well as Resistance to
Solvents, Solutions A, B, C, and D, plus Solderabil-
ity, Fine and Gross Leak Hermeticity, Electrical @
max/min temperature limits as well as 25°C, and
external Visual Inspection to SSi standards.

2.2 PROCESS CONTROL

Silicon Systems’ process control program is
designed to provide continuous visibility of the per-
formance of manufacturing processes and ensures
that corrective action is taken before problems
develop.
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The principal areas of process control which assess
the quality of processed product against quality
standards are incoming materials inspection and
process control monitoring.

221

Incoming inspection plays a very important role in
Silicon Systems' quality program. Small deviations
from material specifications can transverse the
entire production cycle before being detected by
outgoing quality control. By paying strict attention to
quality at this early stage, the possibility of failures
occurring further down the line is greatly minimized.

2.2.2

Every major manufacturing step is followed by an
appropriate in-process quality control inspection
gate. Silicon Systems has established inspection
gates in areas such as Wafer Fabrication, Wafer
Probe, Prep for Assembly, Assembly, and Final
Test areas.

Incoming Inspections

In-Process Inspections

In addition to these established gates, Silicon Sys-
tems also has established monitors during various
stages in the manufacturing process. It is this built-
in quality that ensures failure-free shipment of
Silicon Systems’ products.

Quality control monitors have been placed through-
out the manufacturing flow, so that data may be
collected and analyzed to verify the results of
intermediate manufacturing steps. This data is used
to determine quality trends or long term changes in

FIGURE 2.1 AOQ TRENDS
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the quality of specific operations. A general descrip-
tion of the product flow and QC inspection points
are shown in Figure 2.2,

2.3 PPM PROGRAM

The main purpose of employing a PPM program is
to eliminate defects. The action portion of this pro-
gram is accomplished in three stages:

1. 1dentify all defects by failure mode.

2. |dentify defect causes and initiate corrective
action.

3. Measure results and set improved goals.

The data generated from an established PPM pro-
gram is statistically compiled as a ratio of units
rejected/tested. This ratio is then expressed in
terms of parts per million (PPM) with a confidence
limit attached. The eventual reported PPM result
therefore allows proper significance to be attached
to every defect found. The final aim or goal is to
achieve and maintain zero defects.

Based on significantly large volumes of PPM data
and an established five-year strategic plan identify-
ing industry-wide competitive PPM goals, Silicon
Systems has progressively achieved excellent qual-
ity standards and will continue to measure the
results and, therefore, improve on PPM standards
as set by the industry.

FIGURE 2.2
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2.4 COMPUTER AIDED g. Macro/Microphotography

MANUFACTURING CONTROL h. X-Ray Techniques
Computer Aided Manufacturing (CAM) requires the These capabilities allow the prompt and accurate
identification, control, collection and dissemination analysis of failure mechanisms.

of vast amounts of data for logistics control. Silicon

Systems uses this type of computerized system for 3.2 RELIABILITY METHODS

statistical process control and manufacturing

monitoring. Various stress tests are utilized that define perfor-
mance levels of our products. Many of these stress

PROMIS (Process Management and Information tests are per Mil-883 as shown in Table 3.1.

System) displays document control-released

recipes, processes, and procedures, tracks work-in- 3.3 FAILURE ANALYSIS PROGRAM
process, contains accurate inventory information, )

allows continuous recording of facilities data, con- A highly visible comprehensive failure reporting,
tains performance analysis capabilities, and much analysis, and corrective action program is extremely
more. PROMIS allows for a paperless facility, which important to the continued achievement of high reli-
assists in keeping contamination out of the wafer ability in components produced by Silicon Systems.

fab clean room. This detailed failure analysis program is an integral

The configuration of PROMIS has been tailored to part of every phase of device technology from initial

meet the requirements of Silicon Systems. product design review to analysis of our product
under actual field use conditions.

2.5 GUARANTEED AQL

Silicon Systems currently offers a guaranteed AQL TABLE 3.1 RELIABILITY STRESS TESTS
level of 0.05% and has a written plan to implement a - — . .
guaranteed AQL of 0.01% in 1987.

Our PPM program, which allows us to guarantee the
AQLs, is key to the continuing improvement in our
average outgoing quality AOQ, see Figure 2.1. This
program encompasses the ongoing analysis of our
product and process performance to continually
reduce our process defect densities. The ultimate
goal of this program is improvement toward zero
defects, rather than the acceptance of a given
defect density level as an ultimate goal.

SECTION 3 RELIABILITY
3.1 RELIABILITY PROGRAM

Silicon Systems'’ reliability is ensured through con-
tinuous monitoring of generic product families.

The reliability program includes several highly spe-
cialized areas which are equipped with a variety of
analytical capabilities.

The failure analysis data generated is used to help
our customers implement improved device applica-
tions and to allow Silicon Systems to identify and
implement product or process improvements.

a. Scanning Electron Microscope (SEM)
- Energy Dispersive X-Ray (EDX)
- Voltage Contrast
- Electron Beam Induced Current (EBIC)

" Electrical Characterization Conclusively, this in-house testing and analysis

allows Silicon Systems to monitor all aspects of
manufacturing to ensure that a product of highest
. lon Chromatograph quality is shipped to our customers.

Micromanipulator Probe Station

Metallurgical Cross-Sectioning

- 0o a0 o

Wet Chemical and Plasma Techniques
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FIGURE 3.1 3.4 RELIABILITY PREDICTION
TYPICAL FAILURE RATIO CURVE METHODOLOGY

It has been established through Reliability Engineer-
ing principles that the failure rate of a group of
devices as a function of time will endorse a life
curve as shown in Figure 3.1.

Basically, the bath tub curve in Figure 3.1, implies
that the useful life of the product extends until some
basic design or material limitation is experienced. At
Silicon Systems, the Arrhenius model is used to
extrapolate a failure rate at an accelerated tempera-
ture test condition to a normal use temperature
condition.

FAILURE |
RATE §

Silicon Systems uses the Arrhenius equation con-
cept to determine unique failure mechanisms and

INFANT MORTALITY USEFUL LIFE WEAROUT LIFE

EARLY LIFE as a base line for defining the reliability of integrated
circuits.
TABLE 3.2 The Arrhenius equation for validity requires the
RELIABILITY DATA BASE following:

" Py "
Failure Rates in %/1000 Hours 1. The stress remain constant.

2. Activation energy remain constant with
temperature.

3. The mass remain constant.

The model basically states R = A ¢ “Ea/KT

where R = Reaction rate constant

A = Constant

Note: Eg = Activation energy (eV)
1. .01%/1000 hours = 1000 FIT; failure rates are quoted with 60% confidence level. K = Boltzmann's constant 8.63 x 10-5
2. 55°C number assume an activation energy of 0.71 eV. eV/°K

T = Absolute temperature (°K)

TABLE 3.3
ACTIVATION ENERGIES OF SECTION 4 EL%CTROSTATIC DISCHARGE
MAJOR FAILURE MECHANISMS PROGRAM

4.1 ESD PREVENTION

Silicon Systems recognizes that procedures for the
protection of Electrostatic Discharge (ESD) sensi-
tive devices from damage by electrical transients
and static electricity must be incorporated through-
out all operations which come in contact with
these devices.

Silicon Systems’ quality program incorporates var-
jous protection measures for the control of ESD.
Some of these preventive measures include handling
of parts at static safe-guarded work stations; the
wearing of wrist straps during all handling operations;
the use of conductive lab coats in all test areas and
areas which handle parts; and the packaging of com-
ponents in conductive and anti-static containers.
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Corrective Action Area
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TABLE 3
FAILURE MECHANISMS AND DEFECTS

Possible Defects
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RELATIONSHIP BETWEEN FAILURE CAUSES AND ANALYTICAL TEST METHODS




Quality Assurance Flow Chart

F/4
F/1 F/2 F/3 HIGH
COMMERCIAL INDUSTRIAL EXTENDED RELIABILITY RELIABILITY
HERMETIC/PLASTIC PKG. HERMETIC PKG. PLASTIC PKG. HERMETIC PKG. PLASTIC PKG HERMETIC PKG.
Pre-Seal Pre-Seal Pre-Seal Pre-Seal Pre-Seal Pre-Seal
> Inspection Inspection Inspection Inspection Inspection Inspection
-
o Stabitization
E Bake
w Method 1008,
%) Condition C
< Temperature Temperature Temperature
ycle Cycle Cycle
5 Cycles, 5 Cycles, Method 1010,
010100°C 010100°C Condition C
Centrifuge Centrifuge
Method 2001, Method 2001,
Condition E Condition E
‘Hermeticity Hermeticity Hermeticity
Fine Leak Fine Leak Fine Leak
Method 1014, Method 1014, Method 1014
Condition A or 8 Condition A or B Condition A or B
- Hermeticity Hermeticity Hermeticity
Gross Leok Gross Leak Gross Leak
[ Method 1014, Method 1014, Method 1014,
7] Condition C Condition C Condition C
w A
- 100% Electrical
Test
@25°C
o Burn-in
Burn-In Burn-In
Method 1015 Method 1015 Memedae
125°C 125°C Final
Visual
Inspection
Final Final ‘ Final Final Final 100% Elt:"r'wl
Electrical 100% Electrical 100% Electrical 100% Electrical 100% Electrical @ Te koot
Test Test Test Test Test femperature
Limits.
Visual
Inspection
I
]
Lot Lot Lot Lot Acceptance Lot Acceptance
E Acceptance Acceptance Acceptance Extended mena’n con“l:gvlrll'uvnee
™S Commercial Industrial Industrial Reliabitity Reliability
Aithough full compliance with MIL-STD-883 is not implied, all processes are in accordance with or derived from the methods indicated
LOT ACCEPTANCE TESTING Extended Reliability covers hermetic-only DPA and Burn-in,

At Silicon Systems, all sampling for Lot Acceptance Testing is
based upon MIL-STD-105D.

Commercial Testing includes resistance to solvents, Solution
A, plus external Visual Inspection to strict SSi standards.

Industrial Testing includes hermetic-only Destructive
Physical Analysis (DPA), as well as Resistance to Solvents,
Solutions A and B, plus Solderability, Electrical @ 25°C, and
external Visual Inspection to SSi standards.

as well as Resistance to Solvents, Solutions A, B, and C, plus
Solderability, Fine and Gross Leak Hermeticity, Electrical @
max/min and 25°C, and external Visual Inspection to SSi
standards.

High Reliability includes Destructive Physical Analysis and
Burn-in, as well as Resistance to Solvents, Solutions A, B, C,
and D, plus Solderability, Fine and Gross Leak Hermeticity,
Electrical @ max/min and 25°C, and external Visual Inspec-
tion to SSi standards.
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